Type of Report: Quarterly, July - Septenber 1994.
Al fredo R Huete, University of Arizona
NAS5- 31364

OGBJECTI VES

1. Conplete data processing and anal yses of vegetation index
studies for presentation at the | GARSS 94 Synposi um Pasadena
Cal i fornia, August 8-12.

2. Revision of ATBD in response to May 1994 peer review.

3. Prepare science data sinulation plan for testing of vegetation
i ndex al gorithns.

4. Prepare for vegetation index presentation at MOD S Sci ence
Team neeting plenary session, Cct. 12, 1994.

TASK PROGRESS

1. | GARSS' 94 Synposi um

The titles of the presentation nmade at this Synposi um were
included in the sem -annual report. The follow ng discussion is
oriented toward the areas which are of continuing research and
devel opnent during this quarters activities.

In one paper, the multi-view, bidirectional reflectance
profiles of ASAS i magery obtai ned over Wal nut Qul ch, Arizona and
the OITER transect in Oregon were anal yzed as functions of |and
cover type, dry vs. wet season, atnospheric condition, and sun
angl e.

The main objective of this work was to investigate the directiona
effects of the individual bands and the different VIs cal cul ated
from MDD S bands. The strong BRDF signatures of the |and cover
types wi pe out previous assunptions that ratios cancel out
topographic and illumnation effects. The NDVI was shown to be
hi ghl y dependent on illum nati on and t opography, while inproved
versions of the NDVI becane nmuch |l ess sensitive. This is an

i mportant issue for the VI conpositing al gorithm devel opnent and
is currently the subject of much work in this |ab. Another
surprise was that we found the normalized view angle profiles to
show greater sensitivity to external conditions (atnosphere and
sun angle) than to vegetation type and the shape of the view angle
profile was nore a function of the VI used than the vegetation

t ype.

A Landsat TM study of U S.-Mexico | and cover and vegetation
di fferences was al so presented with critical exam nations of



border differences as seen with the VI. Further work is
continuing with this data set by | ooking at scale effects. The
data set has now been converted to 250m and 500m usi ng the MODI S
Vi ew sinul ati on provi ded by MODI S- SDST

The VIs were al so exam ned by way of the canopy sinulation
using the Myneni nodel. This nodel is being used in on-going work
for many purposes, including | ooking at VI-biophysical paraneter
rel ati onships for different canopy configurations and for testing
VI sensitivities to various vegetation anounts.

2. Veget ati on | ndex ATBD Peer Revi ew

In response to the peer review panel recomendations, an in-
depth anal ysis was nmade regardi ng several issues and concerns
affecting the performance of the VI. M S data will be
at nospherically corrected to the best capability. However, the
at nospheric correction product remains, at best, at 500km spati al
resolution, and relies on dark object asunptions. The 500km
resol ution product will prohibit correction of residual sub-pixe
clouds and thin clouds left fromthe cloud detection algorithm
This product will also be unable to correct for snoke and
| ocal i zed dust activity. An atnospheric -resistant conponent
within the VI equation, on the other hand, will provide an
at nospheric corrected product at 500mresolution and will mnimze
snoke and residual cloud contam nation. The atnospheric-resistant
product can be used on both corrected and uncorrected data with
m nimal effects. This has been tested on several cloud- and
snoke- affected Landsat TMimages and results have shown the
renoval of snoke plumes and residual cl ouds.

In order to inprove upon the global' applications and
consequences of the VI algorithm | served on the | SLSCP
Initiative 1 CD ROMreview. Through this exercise, ny |ab was
abl e to anal yze yearly conposited VI products with Fourier based
Adj ustnent, Solar zenith angle correction, Interpolation of
m ssing data and Reconstruction of evergreen broadl eaf | and cover
types' (FASIR) corrections based on | and cover type, sun angl es,
and residual clouds. The applications of the VI and vegetation
map products to obtain global estimtes of LAl and FAPAR were al so
critically analyzed. This constructive exercise brought forth
many i ssues which need to be resolved for the MODI'S VI product(s).

3. SDST simulation neeting

The neeting at Fl athead Lake, Montana was very useful. Wm
van Leeuwen fromour | ab participated. The data dependenci es were
scrutinized carefully and potential uses of data which can both
test the algorithmand software code were discussed. The
responsibility for generation of such data sets belong to the team
menbers and not to SDST, however, through the discussions at the
neeting it becane evident that many data sets can be shared. The
dependencies of the VI algorithmto the atnospheric correction,
BRDF, DEM surface refl ectance products becane evident and a



manner in which these separate algorithns can be linked to the VI
i npl enentation is being worked on now.

4. VWal nut Qulch AVIR S dat a

Karim Batchily (program coordi nator) has conpleted the first
phase of processing of the 1991 AVIRI S i magery acquired over
WAl nut Qulch. He will present his results at the annual neeting,
Soi |l Science Society of America (SSSA) on Novenber 14, 1994. On-
going work in this area include sinmulation of MDD S i magery from
AVIR'S, and the use of mxture nmodels to test and validate the V
al gorithm

5. Oher activities

| attended an Inter-American Institute (1A) "Wrkshop on
Conparative Studies of Tenperate Terrestrial Ecosystens"” on July
26-29, 1994, in Durham North Carolina. This workshop was hosted
by the Inter-American Institute for dobal Change Research. This
wor kshop has hel ped in the devel opnent of "test sites" involving
conparative North - South tenperate |and cover type studies for
MODI S.

| also attended, by invitation, the "Second Wrkshop on
Spectral M xture Anal ysis" on August 15-17, 1994, at the
Uni versity of Washington in Seattle. The objective of this
wor kshop was to conpare state of the art' m xtures nethodol ogi es
and assess future directions in m xture nodeling.

Next Quarter Activities

1. Wmvan Leeuwen will attend a HAPEX- Sahel neeting in Toul ouse,
France on Novenber 14-15, 1994.

2. Dr. Arnon Karnieli of the Ben Gurion University of the Negev,
Israel will visit our |ab Decenber 12-16, 1994. W have received
funding fromthe International Arid Lands Consortiumto
investigate the role of mcrophytic crusts in influencing the Vi
signal over arid regions. W wll design and devel op test sites
in both Israel and Arizona for this project.

3. Along with Dr. Mchel Verstraete of |ISPRA, we will convene a
joint Hydrol ogy and At nosphere session on the design and

eval uation of spectral Indices at the American CGeophysical Union
(AGQU) neeting in San Francisco, California on Dec. 1994. The
obj ective of the session is to further advance our understandi ng
on enpirical global- based approaches toward a bi ophysi cal
understandi ng of terrestrial vegetated surfaces.



